Human oligodendroglial KG-1-C cells derived from human cerebral mixed glioma and mouse Schwann cells derived from dorsal root ganglion were studied with respect to their abilities to phagocytose various mycobacteria, especially Mycobacterium leprae, and other microorganisms. KG-1-C cells phagocytosed M. leprae at a markedly higher rate than BALB/3T3, BHK 21, HeLa S3, mKS-A TU-7, XC, TSV-5, N-18, and Schwann cells but at a lower rate than peritoneal macrophages. Schwann cells also exhibited substantial phagocytic ability against M. leprae, and their phagocytic rate against M. leprae was much higher than that of N-18 cells, derived from neurons. KG-i-C and Schwann cells phagocytosed mycobacteria other than M. leprae, and their phagocytic patterns with various mycobacteria were similar, thereby suggesting that their abilities to phagocytose mycobacteria were based on the same cellular mechanism. The time course of phagocytosis of M. leprae by KG-1-C cells markedly differed from that by macrophages, indicating differences in the cellular mechanisms of M. leprae phagocytosis. KG-1-C cells also ingested microorganisms other than acid-fast bacilli, such as Staphylococcus aureus, Listeria monocytogenes, Bacillus subtilis, and Escherichia coli but not Candida albicans. They also phagocytosed latex beads (0.8-,um diameter) but not sheep erythrocytes. Microscopically, most mycobacterial cells were ingested in the perikaryon of KG-1-C cells and Schwann cells.
During the course of leprosy from a tuberculoid to a lepromatous state, there is peripheral nerve involvement (18) . The occurrence of Mycobacteriium leprae in peripheral nerves has been documented (5) . With the electron microscope, M. leprae cells have been observed frequently in the cytoplasm of Schwann cells and occasionally within both the myelinated and unmyelinated axons of the nerve fibers (2, 3, 12, 15, 20) . Although the intra-axonal bacilli may contribute to the dissemination of leprosy in the nerve system and to nerve fiber destruction (10, 20) , the predominant involvement of Schwann cells with M. leprae has been noted in peripheral nerves of lepromatous leprosy patients (5) . The increased occurrence of segmental demyelination other than axonal destruction, such as Wallerian degeneration, especially in an early phase of leprosy (17) , suggests that Schwann cells may be important in the spread of M. leprae to the peripheral nerves and in dysfunction and degeneration of nerve fibers. In our preliminary in vitro studies, we found that Schwann cells derived from mouse dorsal root ganglion but not neurons phagocytosed M. Ieprae (unpublished observation). Moreover, it was noted that Mycobacterium lepraemurium, which does not cause neuritis of host animals (11) , was phagocytosed by Schwann cells at a markedly lower degree than M. Ieprae.
In the present work, we examined the ability of human oligodendroglial KG-1-C cells established from a cerebral mixed glioma (6, 7) Table 1 ). The phagocytic ability of Schwann cells was lower than that of KG-1-C cells but much higher than that of neuroblastoma N-18 cells. The normal cells showed a tendency toward a higher phagocytic ability than the transformed cells. some similarity between the phagocytic function of KG-1-C cells and macrophages. However, a marked discrepancy was noted between KG-1-C cells and macrophages with respect to their phagocytic nature. Figure 2 shows the kinetics of phagocytosis of M. leprae for these cells. ingested by KG-1-C cells. Heating (100°C for 30 min) and UV irradiation did not affect the affinity of mycobacteria, such as M. leprae, M. tuberculosis, and M. intracellulare, for KG-1-C cells except in the case of M. lepraemurium, the affinity of which was augmented threefold by heating (data not shown).
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Microscopic observations on phagocytosis of M. leprae by glial KG-1-C cells and Schwann cells. Figure 3 shows the light micrographs of KG-1-C and Schwann cells which phagocytosed M. leprae or M. tuberculosis (Fig. 3A to D) . A majority of the organisms were found in the perikaryon (Fig.  3A, B, and D) , but in some cases, a small number of bacilli were also present in the processes (Fig. 3C) . Frequently, the bacilli internalized into the cytoplasm of the perikaryon were surrounded by a halo, indicating the formation of a phagosome (Fig. 3A and D) . Bipolar KG-1-C cells phagocytosed M. leprae to almost the same degree as the multipolar cells did (data not shown). Electron micrographs of the KG-1-C cells phagocytosing M. leprae show that M. leprae cells were ingested into the cytoplasm of the KG-1-C cell (Fig. 4) . presence of M. leprae in peripheral nerves is evidence of the progress of leprosy (5), the exact location of bacilli and sequence of events leading to nerve damage, such as segmental demyelination and Wallerian degeneration, remain controversial. Nishiura and colleagues (12, 13) and Khapolkar (4) proposed the concept that, in peripheral nerves, M. Ieprae is initially phagocytosed by regenerating growth cones of neurons and disseminates into the axoplasm. Nishimura et al. (12, 13) , Yoshizumi and Asbury (20) , and more recently Mukoyama and Sasaki (10) reported intraaxonal bacilli in peripheral nerves of leprosy patients. On the contrary, the propensity of Schwann cells to be the initial and primary target of invading M. leprae has been proposed. Lumsden (5) 
